soon as less than their effects were recognized. Altogether, 5% of the burrows studied were deserted due to effects of this investigation.
Nestlings were banded at the age of 5-6 days when the parents had ceased continuous brooding. Auklets were masscaptured using techniques described by Ralph and Sibley ( 1970) .
Selective banding was done by capturing birds in burrows or by using hand nets on the surface of the around.
Regular U.S. Fish and Wildlife Service aluminum bands size 3 and 3A were used. Since 1968, the author and Point Reyes Bird Observatory personnel have banded over 7000 adult and 1000 nestling auklets on the island.
Several lighted areas near Coast Guard facilities permitted observation of much auklet behavior. A "Starlight" scope (Electra-optical Research Co., Los Angeles) was used from a blind to observe nocturnal behavior, especially where auklets and Western Gulls (Lams occident&) nested in the same area. Auklets carry food to the nestling in a sublingual gular pouch ( Speich 1972) . Food samples were collected after dark when auklets began returning from the ocean by removing an auklet from its burrow immediately after it had entered. The mandibles were pressed shut so that the bird could not regurgitate the contents of its eular nouch. The birds head then was forced into a plastic ;ial into which it regurgitated its pouch contents. It was necessary to press the birds throat lightly to force out any residual amount of pouch contents. These samples were weighed to the nearest tenth of a gram and contents were subsequently diluted and the components identified. Food specimens were preserved in 10% formalin.
RESULTS AND DISCUSSION

OCCURRENCE ON THE FARALLON ISLANDS
Contrary to previous accounts (Bent 1919; Thoresen 1964 ), Cassin' s Auklets are resident on the island the year around. I made visits to the island during all months of the year except October and January and always found auklets present. Extensive auklet banding by the author and the Point Reyes Bird Observatory personnel indicates this population is resident on the island throughout the year. I estimated the breeding population to be 105,000 individuals ( Manuwal 1972) . Auklets appear to be less numerous in late September and October. It is probable that many auklets remain at sea during the remigial molt (September-October) (Udvardy, Speich, Manuwal, unpubl. data), but still visit the island ir- capturing prey, or the energetics of feeding young may contribute to the evolution of nocturnality, especially in the small alcids such as Cassin' s Auklet.
The nocturnal activity pattern of Cassin' s Auklet was quantified by marking a rectangular grid on the ground and counting the number of auklets present at lo-min intervals throughout the night. All counts began at the same time each night. Six counts were made in 1971 during the nights of 11, 12, 13, and 15 April, 9 May, and 26 July. Table 3 gives the weather conditions and the total number of auklets counted during each nightly census. There are some major trends evident from table 3, figure 3, and supplementary observations. First, there is a general reduction in auklet activity from court- Nesting success is low for auklets nesting in rock crevices that are large enough for the Western Gull to reach the nest chamber or to capture a nestling near the crevice opening. Predation is also severe for auklets with burrows in loose, shallow soil. Such burrows often cave in or erode near the entrance. Furthermore, auklet burrows located away from gulls were more successful than those closer ( Manuwal, pers. observ. ) . Nettleship ( 1972) found that breeding success of the Common Puffin (Fraterculu nrcticn) was higher where there were fewer Herring Gulls (Larus UTgentatus) .
In general, auklet nests are found in two major habitats: (1) burrows excavated in soil (see Bent 1919 , Plate 24) ; and (2) in rock piles and crevices. Fifty-one percent (N = 5, 693) of the auklets breeding on Southeast Farallon Island nest in rocky sites. Forty-nine percent excavate burrows in soil. Those burrows constructed in rocky areas (talus slopes) are generally very durable and last for many years. Burrows excavated in soil, however, are subject to trampling by humans, water, and wind erosion due to winter rains and summer winds.
On Southeast Farallon Island, the greatest burrow concentration occurs on the marine terrace on the southwest side of the island. There, burrow densities may be as high as one burrow per square meter in soil 100 mm deep. These areas are easily distinguishable by the dense cover of Farallon weed. There are few auklet burrows in the large Western Gull colonies on the marine terrace but this is primarily due to the shallow, rocky soil prevalent there. An extensive study of the population ecology is reported elsewhere (Manuwal 1972 ).
Cassin' s Auklets excavate burrows by digging with their sharp claws and pecking with their bills. Burrow excavations are repeatedly interrupted by courtship and other social behavior and, consequently, auklets may require several weeks to complete burrow construction. Both birds of a pair take part in the excavation. The claws are extremely sharp during February but by April when burrow excavation is nearly completed, most birds have dull nails. The configuration of the burrow is generally determined by underground objects such as rocks. As a result, there is no uniformity to the shapes and lengths of auklet burrows. A typical auklet burrow in sod is about 0.75-1.0 m long (N = 288). Most burrow excavation occurs from December to the middle of April. Old established burrows are cleaned and sometimes lengthened during this period. New burrows are often initiated in areas where there is a high destruction rate (shallow soil) and are usually never completed.
An experiment was conducted in February 1970 to study the effect of burrow destruction on the distribution and density of burrows subsequently constructed. A 10 X 10 m plot was set up and all 45 burrows in the plot were marked with 350-mm steel reinforcing rods placed just to the right of the burrow entrance. A 2 x 2 m grid was used to map the original burrow locations, and auklets occupying these burrows were banded. All burrows were then crushed. By June 1970, 74 new auklet burrows had been excavated by many of the same birds in the area formerly occupied by 45 burrows. All of these new burrows were used. This represents an increase of 60% over the original number of burrows.
Elsewhere ( Manuwal 1972 )) I present evidence of a surplus auklet population that is capable of breeding if nest sites become available. These "floaters" (as outlined by Brown 1969) are probably responsible for the increased burrow density discussed above. The experiment was conducted during a time when "floaters" were very common on the island. Aggressive territorial behavior acted as a limitation on the excavation of additional burrows by nonbreeders.
Nest Microclimate. Birds nesting in burrows or rock crevices are presumably subjected to less enviromnental extremes than those birds constructing ground-surface nests exposed to direct sunlight, rain, and other environmental factors.
Temperature of the nest site is very important to the reproductive success of birds for two reasons: (1) stable, relatively warm temperatures minimize the amount of energy required of the incubating bird for its own temperature regulation; and (2) these conditions minimize the amount of heat lost between the incubating bird' s body (via brood patch) and the egg.
Nest temperatures of 25 burrows were obtained by installing a telethermometer probe on the nest floor of auklet burrows, while Upon disturbance, incubation may be terminated and the egg subsequently forced out of the burrow. Auklets may replace a lost egg, at which time they frequently extend the burrow or excavate a side branch where the new egg is usually laid. I found two burrows in which three eggs were deposited during the period 6 April4 June 1970. In both cases the first egg was deserted due to disturbance. A second egg was laid shortly after desertion, but may have come from foreign birds since they were never incubated. Both eggs were forced out of the burrow and a third egg was laid in each of the two burrows. The egg in one burrow was incubated to completion, but the egg in the other was never incubated. Incubation. Cassin' s Auklet, as well as other auklets, has two well-developed lateral incubation patches (contrary to Payne 1966). Defeathering occurs rapidly just prior to egglaying, but the patches re-feather midwa) through incubation ( Manuwal 1974 ).
The incubation period will be considered the time between the first day the egg is incubated (not necessarily the day the egg was laid) and the day the chick hatches. An egg laid and incubated on 10 April and found hatched on the morning of 19 May would have an incubation period of 38 days. This includes the day the egg is laid but not the day the egg is found hatched. The average incubation period of 86 eggs was calculated to be 37.8 days, with a range of 3742 days. This differs markedly from the incubation period of 21 days previously reported by Bent (1919) and is consistent with the estimate by Thoresen (1964) In the manner previously described, I obtained food samples by forcing auklets to regurgitate. Auklets excessively frightened invariably regurgitated even though they were not actually captured. The regurgitant is usually light pink in color when the diet consists primarily of euphausiids (Crustacea: Euphausiacea), but may be gray to dark pink when the birds are feeding heavily on squid and amphipods. The consistency of the regur-gitant reminds one of catsup and has a strong "fishy" odor. Major prey were the euphausiid ( Thysanoessa spinifera), amphipods ( Phromema), and unidentified immature squid. In mid-August, there were proportionately more amphipods in the diet than euphausiids (table  5) . Thoresen (1964) Figure 6 shows that the daily average gain in weight per day was 3.9 g until the peak weight was reached on about day 37. At this time the nestling lost 2.3 g per day until fledging on day 41.
Intraspecific variation in growth rate may be as much as 20% for some birds with respect to geographic location and time of breeding season (Ricklefs 1968 ). Among alcids, Cody (1973) found that in-shore feeders such as the Pigeon Guillemot (Cepphus columha) have higher growth rates than distant feeders ( Cassin' s Auklets). This is a result of greater energy expended in flight between the food source and the nest site.
Nestling activity and fledging. After the chick has been brooded by its parents for the first 6 days, it becomes somewhat active inside the burrow until it fledges at 41 days. Continuous tape recordings of burrows containing chicks 3549 days old indicate considerable activity inside the burrow l-3 hr prior to the evening arrival of the food-laden parents. Another peak of chick activity occurs in the early morning hours (06:00-09:OO) when I observed, on numerous occasions, chicks near the entrance of the burrow. This is probably due to the necessity for feces elimination.
Burrows occupied by auklet chicks often have pinkish deposits of feces around the burrow entrance. Chicks inhabiting deep, curved burrows often deposit feces at some corner or the rear end of the burrow. Feces are always deposited at one or two locations, not all over the nest chamber.
As the time of fledging grows closer, chicks spend proportionately more time near the burrow entrance. This behavior often pre- Fifty-one percent of the auklet population nests in rock crevices, but highest densities occur in deep sod areas where the birds excavate burrows. Nest-site temperatures are more stable in sod burrows than rocky sites.
Cassin' s Auklets lay a single, creamy white egg which is 16% of the adult body weight. The mean incubation period is 37.8 days and members of a pair alternate incubation duties every evening. Auklets have a sublingual gular pouch which is used for transporting food to the nestling from distant foraging areas (Speich and Manuwal 1974) .
Major prey species of auklets in 1970 were the euphausiid ( Thysanoessa spinifera), amphipods (Phromema), and unidentified immature squid, which are primarily components of micronekton. Mean wet weight of 22 pouch contents was 27.8 g.
The mean length of the nestling period for first brood chicks was 41 days. The Hrody formula was used to obtain instantaneous growth rates. Mean rates for the entire nestling period were 5.0% gain in weight, 7.7% for the wing, 4.2% for the culmen, and 1.7% increase in tarsus length. Young nestlings were relatively inactive inside the burrow until just prior to the nightly return of the parents. Nestlings near fledging spend much of the time near the burrow entrance and may actually leave the burrow to make short walks or test flights. Fledging involves a series of short test flights just before extended flight. 
